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A B S T R A C T 
The Hazard Analysis Critical Control Point (HACCP) system has been proposed to the coconut processing sector 
to address twin goals of acquiring better product quality and safety and becoming more competitive in the 
international market. This study deals with Virgin Coconut Oil (VCO) and White Edible Copra (WEC) industries, 
with the objective of identifying constraints and motivations to implement HACCP system. A survey was conducted 
using a pre tested structured questionnaire, with ten respondents from each industry in Western and North Western 
provinces. Data were analyzed using Principal Component Factor Analysis technique with SPSS software. 
Regarding constraints of HACCP adoption in two industries a three factor solution resulted, with the factors 
being labeled as internal environment, organizations structural barriers or external environment and management 
attitudes. It revealed that barriers associated with internal environment have showed a significant impact on HACCP 
adoption. Among those barriers to WEC industry, the belief among producers that "the current food safety controls 
are sufficient", has been the major barrier. Among the other barriers "resistant to change by employees" and 
"greater priority given to other issues" were found. With respect to VCO industry the major mis-belief of "scale of 
operation is too small to have HACCP" is the major barrier. "Difficulties found in getting help and advice, for 
implementation of HACCP system" and "lack of skills necessary to implement the system" were found as major 
barriers associated with management attitudes and external environment respectively in the VCO industry. 
With regard to motivations, three factor solutions resulted, with the factors being labeled as profit oriented, 
reputation and market driven in WEC industry and Internal environment, strategy related motivations and Market 
driven motivations in VCO industry. In VCO industry major motivational drive to adopt HACCP was related to the 
expectation of producers that their customers may request HACCP certification in future, which is much profit 
oriented. Training programs on basic food safety, HACCP and export market to support of HACCP in these two 
industries were suggested. 
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I N T R O D U C T I O N 
Coconut is composed of four main component 
parts namely husk (35%), kernel (28%), water 
(25%), and shell (12%). Each and every component 
part of coconut forms a separate industry but the 
major economic value of coconut lies in its kernel. 
It is mainly due to its rich food value. Kernel 
consists of moisture (45%), oil (37%), 
carbohydrate (10%), proteins (4%) and minerals 
(4%) (Thampan, 1982). Based on its food value, 
the kernel is subjected to industrial processing to 
manufacture various products that include edible 
copra, oil and desiccated coconut. Coconut kernel 
is a highly perishable by nature mainly due to its 
composition. Therefore, in its raw form, during 
processing, or in its final product stage, it needs to 
be handled hygienically; otherwise it might get 
affected easily by bacteria and fungi (Thampan, 
1982). 
Quality is a key issue in any kind of food 
processing operation. In the literature, there are 
many reports dealing with quality related problems 
of coconut kernel industry. Some of the studies 
have already indicated that prevailing practices of 
copra processing are not satisfactory and do not 
fulfill the minimum requirements of the modern 
food processing operation (Rodrigo et al, 1996). 
For example, copra is processed improperly under 
unhygienic conditions could be susceptible to 
microbial invasion and insect attack. According to 
a past study, as many as six different insects were 
connected with copra due to poor manufacturing 
practices (Anon, 1975). Similarly, microbes such as 
Rhisopus spp, Aspergillus spp and Penicillium spp 
were reported to be responsible for spoilage of 
copra (Samarajeewa, 1975). The economic losses 
incurred to the coconut industry by these quality 
related problems were discussed much (Nathanel, 
1960). In addition, there are health related safety 
issues associated with these problems. For instance, 
afalotoxin in copra which is produced by 
Aspergillus flaves is carcinogenic and may 
adversely affect human and animal health (Scott, 
1991). The afalotoxin deposited in copra could be 
passed on to coconut oil via the oil extraction and a 
part of it may be left behind in the defatted kernel 
residue (Samarajeewa, 1975). 
Infact, these quality problems are a great 
challenge for survival in the competitive marketing 
system. Over the years, public health concern has 
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increased considerably and international food 
regulations, therefore, be come more and more 
stringent. Hence, the Sri Lankan food 
manufacturing sector should give more emphasis 
for food quality and safety strategies. For this 
purpose quality management systems are required. 
In quality management, there are different kinds of 
systems namely, Good Agricultural Practices 
(GAP), Good manufacturing Practices (GMP), and 
Good Hygienic Practices (GHP). The HACCP 
which is abbreviated for Hazard Analysis and 
Critical Control Point is a safety management 
system initially introduced to the NASA space 
programs in the USA (Mortimore and Wallace, 
1994). The principal objective of HACCP is to 
control the production process from farm to table. 
It will have a deeper look on to the operation 
specifically for food safety and takes controls 
measures on those steps which are vulnerable. 
Thus, it can reduce the chance for food-borne 
illness and food contaminations by way of 
eliminating physical, chemical and biological 
hazards. 
HACCP based food safety system is not 
widely adopted by the Sri Lankan coconut 
processing industries, even though it has so many 
benefits. Until now, HACCP system has been 
introduced only for desiccated coconut industry 
(Anon, 2005). There may be several reasons which 
should be identified through systematic surveys. 
Additional cost involvement, lack of commitment 
by the management, no effective team work, lack 
of infrastructure, resistance for change by the 
workforce are usually common hurdles in the 
implementations of HACCP in developing 
countries. 
In response to increasing awareness of food 
born illnesses by overseas quality conscious 
consumers and the severe competition from other 
producing countries, it is necessary to develop 
HACCP based food safety systems to all edible 
product related industries which are coming out of 
coconut in Sri Lanka. In particular, Virgin Coconut 
Oil (VCO) and White Edible Copra (WEC) are two 
products which enjoy good international market. 
Therefore, in this study, these two products are 
selected for investigation. This study offers the first 
information about the constraints and motivational 
factors of HACCP adoption by V C O and WEC 
product industries. The main objective of this study 
was to asses the constraints and motivations of 
HACCP adoption by those two selected product 
industries. 
M E T H O D O L O G Y 
A survey was conducted as a cross sectional 
study using a semi structured questionnaire in the 
Western and North Western provinces of Sri 
Lanka, during the period of May to August 2007. 
This questionnaire was prepared using the existing 
literature and experience on the implementation of 
HACCP system and further changes were made 
after discussions with few producers. Informal 
discussions were also held with Sri Lanka Standard 
Institute (SLSI) officials with regard to the format 
and contents of the questionnaire. Pre-defined 
constrains and motivations were included in the 
questionnaire using a five-point likert scale ranging 
from 5 to 1 (5: very important; 1: very 
unimportant). Although fifteen respondents were 
targeted initially, the study had to be limited to ten 
respondents due to lack of response from the other 
five. Most of the selected respondents participated 
in this survey were small scale producers. Data 
were analyzed using Principal Component Analysis 
technique with Statistic Package for Social 
Sciences (SPSS) software, version 13. 
RESULTS AND DISCUSSION 
To get a preliminary indication of constrain for 
adopting HACCP, an attempt was made to identify 
the HACCP status of the respondents. It revealed 
that no any WEC producers had found, in the 
process of implementing or already implemented 
HACCP in the sample. Only 2 0 % of the 
respondents have established plan to implement it 
(Figure 1). 
50% 
• Establish plan to impliment Q Hope to impliment in future 
• Do not have any plan to inpliment 
Figure 1. HACCP status of W E C industry 
This reflects that the WEC industry is 
presently not ready for HACCP implementation. At 
the same time most of the respondents, who had no 
idea to implement and not familiar with "What is 
HACCP". But most of them had better attitude 
towards the implementation of HACCP in future. 
In VCO industry 10% of respondents had no any 
plans to implement HACCP where as 2 0 % 
respondents had established plan to implement 
HACCP (Figure 2). 
Constraints for WEC and VCO Industries 
Pre-defined fifteen constraints were presented 
to the respondents and three factor solutions 
resulted with those being labeled as (1) Internal 
Environment (2) Organizations structural barriers 
and (3) Management attitudes by the Principal 
Component Factor Analysis (Table 1). The major 
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T a b l e . 1 Constraint in WEC industry 
Variables Factor Factor Factor 1 2 3 
1. Not sure whether the implementation would meet our customer requirement 0.579 
2. Current food safety controls considered sufficient 0.904 
3. Considered that cost of implementing of HACCP likely to get cheaper over time 0.445 
4. Did not really see HACCP as suitable for factory 0.870 
5. HACCP would reduce the flexibility in our production 0.787 
6. HACCP goes against all the way in which we have traditionally done things 0.692 
7. Difficult to implement because of internal organization of the company 0.680 
8. Uncertain about the potential benefits of implementing HACCP 0.666 
9. Difficulty in getting help and advice on the implementation of HACCP 0.604 
10. Did not have skills necessary to implement HACCP 0.708 
11. Resistant to change by employees 0.860 
12. Greater priority to other issues by neglecting food safety controls 0.796 
13. Lot of changes to our current food safety controls needed before implementation 0.541 
of HACCP 
14. Scale of operation is too small to have HACCP 0.715 
15. Wide scale factory up grading needed for HACCP implementation 0.727 
A c c o r d i n g to Table 2 , pre defined s ixteen 
constraints w e r e presented to respondents of V C O 
sector. T h e y were r educed into three k e y factors and 
labeled as (1) Internal env i ronment (2) M a n a g e m e n t 
at t i tudes and (3) Externa l env i ronment by us ing 
Pr incipal C o m p o n e n t Factor Analysis . Based on 
factor 1 "Sca le of operat ion is too smal l " and " D i d 
not real ly see H A C C P sui table for factory" are found 
as major const ra in ts associated wi th internal 
env i ronment . This shows less knowledge and 
negat ive a t t i tudes of employees about H A C C P . 
Based on factor 2 , "Grea te r priori ty to other issues by 
neglec t ing food safety cont ro l" and "Difficulty in 
get t ing h e l p or advice on the implementa t ion of 
H A C C P " are major constraints associated wi th 
m a n a g e m e n t at t i tudes of factories. Intact, wi thout 
k n o w i n g t he technica l aspects of H A C C P by the 
m a n a g e m e n t , it m a y be impossible to implement 
H A C C P . Issues re la ted wi th att i tudes of m a n a g e m e n t 
can crea te an unfavorable si tuation on H A C C P 
implementa t ion . In addi t ion, there should be 
incent ives to mot iva te the employees . In factor 3 , 
"bet ter to learn from the exper ience of other H A C C P 
imp lemen te r s " and "d id not have skills necessary to 
imp lemen t H A C C P " were found as major constraints 
associa ted wi th external envi ronment . Accord ing to 
this , r e sponden t s have s o m e hesitat ion to implement 
H A C C P d u e to the lack of awareness of the benefi ts . 
Motivations for WEC and VCO industries 
A c c o r d i n g to Tab le 3 , pre defined twen ty 
mot iva t ions were presented to the respondents o f 
W E C . T h e y w e r e r educed into three key factors and 
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Figure 2. HACCP status of VCO industry 
constraints related to each of the above factor were 
identified based on the h ighes t factor loading. It 
revealed that barr iers associa ted wi th internal 
environment have s h o w n e d a significant impact on 
H A C C P adopt ion in bo th industr ies . A m o n g those 
barr iers t o W E C industry, t he bel ief a m o n g producers 
that " T h e current food safety controls are sufficient", 
has been the major barr ier under the factor internal 
environment. A m o n g the other barr iers under the 
same factor t w o bel ieves n a m e l y " D i d not really see 
H A C C P as sui table for their factor ies" and " H A C C P 
would reduce their flexibility in their p roduc t ion" 
were found. "Res is tan t t o change by employees and 
greater pr ior i ty g iven to other i s sues" were found as 
the ma in barr iers associa ted wi th other t w o factors 
viz. organizational structure and management 
attitudes respect ively in the W E C industry. 
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Table 2. Constraints for VCO industry 
Variables 
Factor Factor Factor 
1 2 3 
1. Difficult to implement because of internal organization of the company 0.568 
2. Lot of changes needed to food safety before implementation of HACCP 0.747 
3. Uncertain about the potential benefits of implementing HACCP 0.736 
4. Considered that cost of implementing of HACCP likely to get cheaper over time 0.445 
5. Scale of operation is too small to have HACCP 0.787 
6. Did not really see HACCP as suitable for our factory 0.774 
7. Wide scale up grading of the factory needed before HACCP implementation 0.621 
8. HACCP goes against all the way in which we have traditionally done things 0.573 
9. Resistant to changes by employees 0.724 
10. Greater priority to other issues by neglecting food safety controls 0.742 
11. Current food safety controls considered sufficient 0.728 
12. HACCP would reduce the flexibility in our production 0.740 
13. Difficulty in getting help and advice on the implementation of HACCP 0.820 
14. Not sure whether the implementation of HACCP would meet our customer requirement 0.132 
15. Better to learn from the experience of others of HACCP implementers 0.762 
16. Did not have skills necessary to implement HACCP 0.952 
labeled as (1) profit oriented (2) reputat ion and (3) 
marke t driven by the Principal C o m p o n e n t Analys is . 
T h e major mot ivat ions related to each of above factor 
were identified based on factor loadings . Based on 
factor 1, major profit or iented mot iva t ional drives 
include " O u r cus tomer m a y reques t H A C C P 
certification in the future" fol lowed by " W i t h 
H A C C P we can manage our labor force", " H A C C P 
reduce our liabilities for court ca ses" and resul t ing 
fines/compensations". Based on factor 2 , the major 
motivat ional drives associated wi th reputat ion 
include " H A C C P helps the c o m p a n y to reduce 
product reject ions" and " H A C C P is reques t by t rade 
organizat ions to retain m e m b e r s h i p " . Usua l ly product 
rejections due to lack of desired qual i ty s tandard is a 
major issue that affects the reputat ion of a company . 
A l so trade organizat ions ' request is a better 
mot ivat ional drive for adopt ion of H A C C P . Based on 
factor 3, "With H A C C P , the c o m p a n y sale or marke t 
share will increase" and "Reta in local cus tomer s " 
were identified as major marke t dr iven mot iva t ions . 
It is because H A C C P mark on the p roduc t label or in 
the company n a m e board symbol izes better qual i ty to 
win cus tomer confidence. 
Accord ing to Table 4 , pre defined twenty one 
mot ivat ions were presented to respondents of V C O 
sector. They were reduced into three key factors 
name ly (1) Internal env i ronment (2) strategy related 
mot ivat ions and (3) Marke t dr iven mot iva t ions by 
using Principal Componen t Factor Analys is . The 
major motivat ions related to each of above factor 
were identified based on factor loadings . Based on 
factor 1, "Wi th H A C C P w e can m a n a g e our labor 
force effectively" and " W e need H A C C P to business 
with exist ing governmen t r egu la t ions" are the major 
motivat ions related with internal environment. That 
shows H A C C P implementa t ion improves the 
effectiveness of labor managemen t and government 
regulat ions create mot iva t ion to H A C C P 
implementat ion. Based on factor 2 , " W e bel ieve that 
H A C C P is a good pract ice for fo l low" and " O u r 
major compet i tors succeed by adopt ing H A C C P " 
were found as major mot iva t ions associated with 
strategy oriented mot iva t ions . This shows that 
respondents most ly mot iva ted wi th pract ices that 
increase the profit but due to lack of awareness still 
H A C C P is not popular in V C O sector. Thus creat ing 
a compet i t ion a m o n g producers has b e c o m e a 
potential to implement H A C C P . Based on factor 3 , 
"Reta in exist ing local c u s t o m e r s " and "At t rac t n e w 
local cus tomers" are the major mot iva t ions associated 
with market driven factor. Responden t s most ly 
mot ivated due to favorable marke t for the product . 
C O N C L U S I O N A N D P O L I C Y I M P L I C A T I O N 
The constraints found in W E C industry towards 
H A C C P adoption is mos t ly related to problems 
associated with internal environment. Fur ther the top 
most severe constraints identified under this factor 
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Table 3. Motivations for WEC industry 
Facto Factor Factor 
Variables < -> ? 
1. Our customer may request HACCP certification in future 0.841 
2. HACCP reduces our liabilities for court cases and resulting fines / compensations 0.733 
3. HACCP will become a mandate in future / future government regulations 0.549 
4. With HACCP, we can manage our labor force effectively 0.801 
5. Our major competitors succeed by adopting HACCP 0.439 
6. HACCP will help the company to reduce the operating cost 0.712 
7. 
8. 
Reduction of insurance premium 
We need HACCP to do the business with existing government regulation 
0.398 
0.641 
9. HACCP provides a greater control over the production process 0.815 
10. HACCP helps the company to reduce product rejections 0.854 
11. HACCP enhances the reputation of our company. 0.611 
12. With HACCP in place, the shelf life of our products increases 0.644 
13. HACCP helps the company to access into new overseas market. 0.546 
14. HACCP is request by trade organizations to retain membership 0.839 
15. Government help and bank (funding) 0.759 
16. With HACCP, the company sales / market share will increase 0.877 
17. Our customers pressure us to have a HACCP type of food safety controls 0.572 
18. Higher price to product (i.e. price premium) 0.667 
19. HACCP helps to attract new local customers 0.764 
20. Retains local customers 0.818 
which could act as a mechanism to avoid future 
possible risk and good survival mechanism in the 
highly competitive international market. Other 
constraints related to the factor internal environment 
are more or less associated with lack of knowledge in 
international market. 
Based on constraints loaded under the factor 2, 
i.e. organizational structure it can be concluded that 
the lack of skilled persons and negative attitude 
associated with work force made it reluctant to 
implement HACCP. 
Constraints toward HACCP adoption found in 
WEC industry are more or less similar to the VCO 
industry. Accordingly most similar barriers to 
HACCP adoption is associated with factor related to 
internal environment. These barriers reflect the 
immoral attitude towards HACCP implementation for 
its future prospect. In addition, negative management 
attitudes towards HACCP adoption also contributing 
to its implementation decision making in VCO 
industry which is similar to the WEC industry. 
Among the motivating factors towards the 
implementation of HACCP system for both 
industries, the factor associated with profit play a 
leading role. Government and responsible authorities 
should try to understand those existing difficulties 
and take necessary measures to rectify them to 
implement HACCP in coconut processing sector. 
Since lack of knowledge on HACCP and wrong 
attitudes towards HACCP and its outcomes among 
producers is more apparent, priority should be given 
to educate the people who are involve in this 
business. In addition government should plan and 
implement an incentive scheme to motivate the 
producers and finally promote this system. 
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Table 4. Motivations of VCO industry 
Variables 
Factor 
1 
Factor 
2 
Factor 
3 
1. With HACCP in place, the shelf life of our products increases. 0.598 
2. Our customer will request HACCP certification in future 0.508 
3. Reduces our liabilities for court cases and resulting fines. / compensations 0.573 
4. HACCP will become a mandate in future / future government regulations. 0.648 
5. With HACCP, we can manage our labor force effectively 0.811 
6. HACCP will help the company to reduce the operating cost. 0.648 
7. 
8. 
Higher price to product (i.e. price premium) 
We need HACCP to do the business with existing government regulation 
0.766 
0.865 
9. HACCP provides a greater control over the production process 0.507 
10. HACCP helps the company to reduce the risk of product return / recall 0.661 
11. We believe that HACCP is a" good practice " to follow 0.746 
12. With HACCP, we will increase sales / market share. 0.642 
13. HACCP helps the company to access into new overseas market 0.639 
14. Our customers pressure us to have a HACCP type of food safety controls 0.693 
15. HACCP is recommended by trade organizations to be or retain membership 0.495 
16. Our major competitors succeed by adopting HACCP 0.715 
17. HACCP enhance the reputation of our company. 0.508 
18. Attract new local customers 0.931 
19. Retain existing local customers. 0.931 
20. Government help and bank (funding) 0.838 
21. Reduction of insurance premium 0.572 
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